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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A washing station comprising: 

A cleaning body used machine style which rotates supporting a cleaning body. 
A pivotable cleaning body. 

A cleaning body used machine style contacted to said cleaning body rotating said cleaning body. 
A control means by which a contact position of said cleaning body controls movement speed by a moving 
mechanism to which said cleaning body used machine style and said cleaning body used machine style are 
relatively moved so that it may tend toward a periphery from the center mostly and said moving 
mechanism of said cleaning body accommodative. 

[Claim 2]A washing station comprising: 

A cleaning body used machine style which rotates supporting a cleaning body. 
A pivotable cleaning body. 

A cleaning body used machine style contacted to said cleaning body rotating said cleaning body. 
So that a contact position of said cleaning body may tend toward a periphery from the bottom of its heart 
almost in said cleaning body, A control means which controls movement speed by said moving mechanism 
according to a detection result by moving mechanism to which said cleaning body used machine style and 
said cleaning body used machine style are moved relatively, detection means to detect distribution of a 
foreign matter on said surface of a cleaning body, and said detection means. 

[Claim 3]A washing station comprising: 

A cleaning body used machine style which rotates supporting a cleaning body. 
A pivotable cleaning body. 

A nozzle which rinses towards said cleaning body and spouts liquid. 

So that a cleaning body used machine style contacted to said cleaning body rotating said cleaning body, a 
contact position of said cleaning body, and a tip of said nozzle may tend toward a periphery from the 
bottom of their heart almost in said cleaning body in one, A control means which controls movement speed 
by moving mechanism to which said cleaning body used machine style and said cleaning body used 
machine style are moved relatively, and said moving mechanism accommodative. 

[Claim 4] A washing station comprising: 

A cleaning body used machine style which rotates supporting a cleaning body. 
A pivotable cleaning body. 

A cleaning body used machine style contacted to said cleaning body rotating said cleaning body. 
So that a contact pressure control means which controls contact pressure of said cleaning body and said 
cleaning body accommodative, and a contact position of said cleaning body may tend toward a periphery 
from the bottom of their heart almost in said cleaning body, A speed control means which controls 
movement speed by moving mechanism to which said cleaning body used machine style and said cleaning 
body used machine style are moved relatively, and said moving mechanism accommodative. 

[Claim 5]A washing station comprising: 
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A cleaning body used machine style which rotates supporting a cleaning body. 
A pivotable cleaning body. 

A cleaning body used machine style contacted to said cleaning body rotating said cleaning body. 
So that a contact position of said cleaning body may tend toward a periphery from the bottom of its heart 
almost in said cleaning body, A control means which controls revolving speed by said cleaning body used 
machine style, and movement speed by said moving mechanism according to a detection result by moving 
mechanism to which said cleaning body used machine style and said cleaning body used machine style are 
moved relatively, detection means to detect distribution of a foreign matter on said surface of a cleaning 
body, and said detection means. 

[Claim 6]A washing station comprising: 

A cleaning body used machine style which rotates supporting a cleaning body. 
A pivotable cleaning body. 

A cleaning body used machine style contacted to said cleaning body rotating said cleaning body. 
So that a contact position of said cleaning body may tend toward a periphery from the bottom of its heart 
almost in said cleaning body, A control means which controls revolving speed by said cleaning body used 
machine style, and movement speed by said moving mechanism according to a detection result by moving 
mechanism to which said cleaning body used machine style and said cleaning body used machine style are 
moved relatively, detection means to detect distribution of a foreign matter on said surface of a cleaning 
body, and said detection means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the washing station which defecates the surface of 

processed objects, such as a semiconductor wafer and an LCD substrate, for example. 

[0002] 

[Description of the Prior Art]For example, in the manufacturing process of a semiconductor device, it is 
necessary to maintain the surface of a semiconductor wafer (it abbreviates to a wafer hereafter) in which 
semiconductor devices, such as LSI, are formed to very strict cleanliness. Therefore, before and after 
each manufacturing process and a treatment process, the surface of a wafer is washed if needed. In 
particular, in a photolithography process, washing of a wafer surface becomes indispensable. Such washing 
is performed by the scrub cleaning device currently indicated in the former, for example, JP.57-102024.A, 
JP.62-259447A etc. In this scrub cleaning device, the brush which rotates, for example was contacted to 
the wafer surface, and it is made to move at a fixed speed towards a periphery from the center mostly, the 
foreign matter adhering to a wafer surface of the wafer surface was rubbed off, and the brush concerned is 
removed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since distribution of the foreign matter which adhered 
on the surface of the wafer is not necessarily uniform, and many foreign matters adhere only, for example 
to the specific position of the inner periphery of a wafer especially or many foreign matters adhere only to 
the peripheral part of a wafer, If the brush was moved at a fixed speed like the above, a possibility that a 
foreign matter may remain is shown in a wafer surface. 

[0004]Then, although it is possible to reduce the movement speed of a brush to a wafer surface, for 
example to the grade in which a foreign matter does not remain, On the pure level of the manufacturing 
process of a semiconductor device, since the brush itself serves as a source of release of a foreign 
matter, a foreign matter seldom adheres from the first, but a result from which a foreign matter adheres to 
the high wafer surface of cleanliness conversely, and cleanliness is dropped on it is brought. 
[0005]This invention was made in order to solve this technical problem, and an object of this invention is 
to provide the washing station which can purify a cleaning body like a wafer with a uniform and high 
washing degree. 

[0006]Another purpose of this invention is to provide the washing station which can remove a foreign 
matter at pinpoint even if it is a case so that the adhering position of the foreign matter on the surface of 
a cleaning body may vary, and can, as a result, purify a cleaning body like a wafer with a uniform and high 
washing degree. 

[0007]Another purpose of this invention is to provide the washing station which can perform washing which 

also includes rinse processing for a short time. 

[0008] 

[Means for Solving the Problem]In order to solve this technical problem, a washing station of this invention 
concerning a statement of claim 1, So that a cleaning body used machine style which rotates supporting a 
cleaning body, a pivotable cleaning body, a cleaning body used machine style contacted to said cleaning 
body rotating said cleaning body, and a contact position of said cleaning body may tend toward a periphery 
from the bottom of their heart almost in said cleaning body, A moving mechanism to which said cleaning 
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body used machine style and said cleaning body used machine style are moved relatively, and a control 
means which controls movement speed by said moving mechanism accommodative are provided. 
[0009]A cleaning body used machine style a washing station of this invention concerning a statement of 
claim 2 rotates supporting a cleaning body, So that a pivotable cleaning body, a cleaning body used 
machine style contacted to said cleaning body rotating said cleaning body, and a contact position of said 
cleaning body may tend toward a periphery from the bottom of their heart almost in said cleaning body, A 
moving mechanism to which said cleaning body used machine style and said cleaning body used machine 
style are moved relatively, a detection means to detect distribution of a foreign matter on said surface of a 
cleaning body, and a control means which controls movement speed by said moving mechanism according 
to a detection result by said detection means are provided. 

[001 0]A cleaning body used machine style a washing station of this invention concerning a statement of 
claim 3 rotates supporting a cleaning body, A pivotable cleaning body and a nozzle which rinses towards 
said cleaning body and spouts liquid, So that a cleaning body used machine style contacted to said 
cleaning body rotating said cleaning body, a contact position of said cleaning body, and a tip of said nozzle 
may tend toward a periphery from the bottom of their heart almost in said cleaning body in one, A moving 
mechanism to which said cleaning body used machine style and said cleaning body used machine style are 
moved relatively, and a control means which controls movement speed by said moving mechanism 
accommodative are provided. 

[001 1]A cleaning body used machine style a washing station of this invention concerning a statement of 
claim 4 rotates supporting a cleaning body, A pivotable cleaning body and a cleaning body used machine 
style contacted to said cleaning body rotating said cleaning body, So that a contact pressure control 
means which controls contact pressure of said cleaning body and said cleaning body accommodative, and a 
contact position of said cleaning body may tend toward a periphery from the bottom of their heart almost 
in said cleaning body, A moving mechanism to which said cleaning body used machine style and said 
cleaning body used machine style are moved relatively, and a speed control means which controls 
movement speed by said moving mechanism accommodative are provided. 

[001 2]A cleaning body used machine style a washing station of this invention concerning a statement of 
claim 5 rotates supporting a cleaning body, So that a pivotable cleaning body, a cleaning body used 
machine style contacted to said cleaning body rotating said cleaning body, and a contact position of said 
cleaning body may tend toward a periphery from the bottom of their heart almost in said cleaning body, A 
moving mechanism to which said cleaning body used machine style and said cleaning body used machine 
style are moved relatively, A detection means to detect distribution of a foreign matter on said surface of 
a cleaning body, and a control means which controls revolving speed by said cleaning body used machine 
style and movement speed by said moving mechanism according to a detection result by said detection 
means are provided. 

[001 3]A cleaning body used machine style a washing station of this invention concerning a statement of 
claim 6 rotates supporting a cleaning body, So that a pivotable cleaning body, a cleaning body used 
machine style contacted to said cleaning body rotating said cleaning body, and a contact position of said 
cleaning body may tend toward a periphery from the bottom of their heart almost in said cleaning body, A 
moving mechanism to which said cleaning body used machine style and said cleaning body used machine 
style are moved relatively, A detection means to detect distribution of a foreign matter on said surface of 
a cleaning body, and a control means which controls revolving speed by said cleaning body used machine 
style and movement speed by said moving mechanism according to a detection result by said detection 
means are provided. 

[0014]In a washing station of this invention concerning a statement of claim 1. Relative movement speed 
between cleaning bodies so that movement speed of a cleaning body in the specific position concerned 
may become slow, when many foreign matters adhere only to a specific position of an inner periphery of 
control, for example, a cleaning body, accommodative, Or it is controlling so that movement speed of a 
cleaning body in the peripheral part concerned becomes slow, when many foreign matters adhere only to a 
peripheral part of a cleaning body. Since this will be controlled so that a foreign matter seldom adheres, for 
example but movement speed of a cleaning body becomes quick on the high cleaning body surface of 
cleanliness when it is said conversely, it is lost that a foreign matter by which it is generated from the 
cleaning body itself at such a place adheres. As a result, a cleaning body like a wafer can be purified with a 
uniform and high washing degree. 
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[0015]Since distribution of a foreign matter on the surface of a cleaning body is detected and control of 
relative movement speed between cleaning bodies is controlled by a washing station of this invention 
concerning claim 2 statement based on this distribution, Even if it is a case so that an adhering position of 
a foreign matter on the surface of a cleaning body may vary, a foreign matter can be removed at pinpoint, 
and as a result, a cleaning body like a wafer can be purified with a uniform and high washing degree. 
[0016]Since it constituted from a washing station of this invention concerning a statement of claim 3 so 
that a nozzle which rinses with a cleaning body and spouts liquid might be moved in one, it becomes 
possible to perform washing and a rinse by one operation. Therefore, it becomes possible to perform 
washing which also includes rinse processing more conjointly for a short time with the above-mentioned 
effect that a cleaning body can be purified with a uniform and high washing degree. 
[0017]In a washing station of this invention concerning a statement of claim 4. Since not only relative 
movement speed between cleaning bodies but contact pressure of a cleaning body and a cleaning body is 
controlled, For example, since it is controlling so that movement speed of a cleaning body in the specific 
position concerned becomes slow and contact pressure becomes high when many foreign matters adhere 
only to a specific position of an inner periphery of a cleaning body, a cleaning effect can be heightened 
further. 

[0018]In a washing station of this invention concerning a statement of claim 5. Since not only relative 
movement speed between cleaning bodies but revolving speed of a cleaning body is controlled, For 
example, since it is controlling so that movement speed of a cleaning body in the specific position 
concerned becomes slow and revolving speed of a cleaning body becomes quick when many foreign 
matters adhere only to a specific position of an inner periphery of a cleaning body, a cleaning effect can be 
heightened further. 

[0019]In a washing station of this invention concerning eight statements of claim 6. Since not only relative 
movement speed between cleaning bodies but revolving speed of a cleaning body is controlled, For 
example, since it is controlling so that movement speed of a cleaning body in the specific position 
concerned becomes slow and revolving speed of a cleaning body becomes quick when many foreign 
matters adhere only to a specific position of an inner periphery of a cleaning body, a cleaning effect can be 
heightened further. 
[0020] 

[Embodiment of the Invention]Hereafter, the embodiment of this invention is described based on a drawing. 

[002 1] Drawing 1 - drawing 3 are the figures of the entire configuration of the wafer washing device 1 of 
the semiconductor wafer (henceforth a "wafer") in which the embodiment of this invention was adopted 
respectively, drawing 1 shows a flat surface, drawing 2 shows a transverse plane, and drawing 3 shows the 
back, respectively. 

[0022]In this wafer washing device 1, the wafer W as a processed board by wafer cassette CR Two or 
more sheets, For example, the cassette station 2 for carrying in to a system from the exterior per 25 
sheets, taking out from a system, or carrying in and taking out the wafer W to wafer cassette CR, It has 
the composition that the one washing processing station 3 which arranges the various washing handling 
units of single wafer processing which performs predetermined washing processing to a prescribed position 
was connected at a time to the wafer W at one. 

[0023]In the cassette station 2, the locating lug 4a is formed on the cassette mounting stand 4, and two or 
more wafer cassette CR is laid on each locating lug 4a. For example, with the device of drawin g 1 , a 
maximum of four wafer cassette CR turns each wafer entrance to the washing processing station 3 side, 
and is laid in the direction (sliding direction in drawing 1) single tier of X. And the movable wafer 
transportation body 5 accesses selectively the wafer arrangement direction (Z direction; perpendicular 
direction) of the wafer stored in this cassette arrangement direction (the direction of X), and wafer 
KASETSU ** CR at each wafer cassette CR. The wafer transportation body 5 is constituted in the 
direction of theta, enabling free rotation, and it can also access now the wafer transportation body 6 by 
the side of the washing processing station 3 mutually so that it may mention later. 

[0024]The wafer transportation body 6 receives the wafer W from the wafer transportation body 5, is a 
device conveyed in the washing processing station 3, and is allocated movable in the direction of Y in 
accordance with the wafer carrying path 6a. The five washing handling units 7 and the one inspection unit 
8 are arranged at both sides of the carrying path 6a of the wafer transportation body 6, for example. The 
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wafer transportation body 6 is constituted also in the direction of theta, enabling free rotation, and can 
also access now each washing handling unit 7 and the inspection unit 8 by the side of the cassette station 
2 mentioned above besides the wafer transportation body 5. 

[0025]In the washing handling unit 7, washing by carrying out rubbing with a brush is performed, passing 
various kinds of washing, for example, pure water, about the wafer W. On the other hand, in the inspection 
unit 8, the inspection of the wafer W, for example, the surface of the wafer W turning around laser beams, 
is irradiated, and the inspection which investigates a surface state from the method of the reflection, and 
measures distribution of the foreign matter of the wafer W surface and a size is conducted. 
[0026]A front view and drawing 6 of the top view of the washing handling unit 7 which drawing 4 mentioned 
above, and drawin g 5 are rear elevations. 

[0027]In the washing handling unit 7. Rubbing of the spin-chuck mechanism 9 for rotating holding the wafer 
W and the surface of the wafer W is carried out. Various mechanisms, such as the rinse nozzle 1 6 for 
rinsing the jet water injection nozzle 15 for rinsing the cup 14 for preventing the brush station 10 for 
washing and a penetrant remover from dispersing and the upper surface of the wafer W and the 
undersurface of the wafer W, are allocated, These mechanisms are accommodated in the processing 
chamber 12a covered with the container wall 12. And operation of this washing handling unit 7 is controlled 
by the control device mentioned later. 

[0028]The opening 12b for making the container wall 12 of the washing handling unit 7 pass the wafer W 
which is a processed object is formed in the side. The opening 12b of the processing chamber 12a is 
intercepted by the shutter member 1 3 so that opening and closing are possible. 

[0029]It is allocated in the processing chamber 12a, the rotary holder 9, for example, the spin-chuck 
mechanism, as a cleaning body used machine style holding the wafer W. The tubed container 14, for 
example, a cup, is allocated by the outside of the spin-chuck mechanism 9 so that the circumference of 
this spin chuck 9a and the wafer W held on it may be surrounded. 

[0030]The cleaning brush mechanism 10 in which contact the upper surface of the wafer W at the time of 
washing work, and the granular contaminant of the surface of the wafer W is removed with the penetrant 
remover supplied is allocated in the upper space of the spin-chuck mechanism 9 in the processing 
chamber 12a. 

[0031]The rinse nozzle 16 which supplies a rinse is allocated in the opening 12b of the processing chamber 
12a, and the upper position of an opposite hand. After washing and jet backwashing by water by the 
cleaning brush mechanism 10 are performed, the rinse nozzle 16 supplies a rinse to the surface of the 
wafer W, and removes the residue and the penetrant remover on the wafer W. 
[0032]Out of the processing chamber 12a, the accessible transportation means 17, for example, a 
transportation arm, is allocated to the opening 1 2b. This transportation arm 1 7 is arranged on the wafer 
transportation body 6, is made movable in X, the direction of Y, the rotation (theta) direction, and the 
direction of vertical (Z), holds the wafer W, and delivers the wafer W between the spin-chuck mechanisms 
9. 

[0033]In the spin-chuck mechanism 9, the spin chuck 9a for holding the wafer W is supported by the 
driving shaft 9b driven as the axis of rotation of the motor 19. The passage 9b where 9 d of vacuum 
absorption mouths for carrying out adsorption maintenance of the wafer W are provided in the upper 
surface of the spin chuck 9a, and 9 d of this vacuum absorption mouth penetrates the center of the driving 
shaft 9b to shaft orientations, It is open for free passage to the vacuum devices which are not illustrated 
via the passage 18a which penetrates sealing member 18 inside allocated in the pars basilaris ossis 
occipitalis of the motor 19. The motor 19 is allocated by the lower part outside of the processing chamber 
12a, the driving shaft 9b penetrates the bottom plate 20 of the processing chamber 12a, and projects it in 
the processing chamber 12a, and the spin chuck 9a is attached to the upper ends. 

[0034]The cup 14 is allocated by the outside of the spin-chuck mechanism 9 so that the whole periphery 
edge of this spin-chuck mechanism 9 and the wafer W held on it may be covered. In this cup 14, the inner 
cup part 14a by which the upper half was formed in tapered shape is allocated inside the outer cup part 
14b formed cylindrical, the collar horizontally bent at the end of the inner cup part 14a upper part — the 
flange 14e of** is formed. On the other hand, the lower half 14c of the inner cup part 14a is provided with 
the cylindrical shape of a little small outer diameter, is telescopic between the outer cup parts 14b, and to 
the outer cup part 14b by which the lower end part was fixed to the bottom plate 20, is constituted from 
an inside diameter of the outer cup part 14b by the sliding direction so that frequent appearance is 
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possible. The lower end part 14f of the inner cup part 14a is connected with the vertical piston rod 21a of 
the rise-and-fall cylinder 21 via 14 g of rise-and-fall rods, and 14 h of connecting members. 
[0035]As shown in drawing 6, in the cleaning brush mechanism 10, the cleaning body 10b, for example, a 
brush, is allocated at the tip of the cleaning body used machine style 10a, for example, a brush arm, and 
the inside of the level surface is attached to the base end which is another end movable focusing on the 
axis 10c to the bottom plate 20 of the processing chamber 12a. 

[0036]Between the base end of this brush arm 10a, and the bottom plate 20 of the processing chamber 
12a, the rotation driver 22 as a moving mechanism and the contact pressure regulatory mechanism 24 
mentioned later are allocated. 

[0037]In this rotation driver 22, if the driving shaft and the trains of gears 22b~22d of the motor 22a have 
geared and 22 d of gears at the tail end rotate, the contact pressure regulatory mechanism 24 whole will 
rotate synchronizing with this, and will transmit the rotation driving force of the motor 22a to the brush 
arm 10a. 

[0038]The vertical driver 24a which drives the shaft 24b downward [ perpendicular direction ] in the 
contact pressure regulatory mechanism 24, If the contact pressure transfer members 24c~24g which are 
movable and energize the shaft 24b to perpendicular direction facing up are combined and allocated 
perpendicularly and the shaft 24b goes up and down, this will be interlocked with and the brush arm 10a 
and also the brush 10b will move perpendicularly. 

[0039]The brush 10b is attached pivotable to the brush arm 10a, and rotation driving force is transmitted 
to the brush 10b via the driving source allocated by the brush arm 10a, for example, the timing belt which 
is not illustrated from the driving shaft of the motor 25. 

[0040]The mechanism which supplies the penetrant remover for presenting washing to the brush 10b, for 
example, pure water, is allocated by the brush arm 10a. When rotating the brush 10b and washing the wafer 
W, pure pure water is supplied from the point of the rotating brush 10b. 

[0041] Drawing 7 is a block diagram showing the composition of the control system of the wafer washing 
device constituted in this way. 

[0042]The control device 30 controls rotation of the motor 22a, the motor 25, the vertical driver 24a, and 
motor 1 9 grade, respectively. 

[0043]The data for controlling the arm speed of the brush arm 10a, for example is memorized by the 
storage parts store of the control device 30. 

[0044]Drawing 8 (b) is a figure showing typically the adhesion condition of the foreign matter on the wafer 
W, and drawing 8 (a) shows the chart of the brush arm 10a in the case of washing the wafer W to which 
the foreign matter adhered like drawing 8 (b). When washing the wafer W to which the foreign matter 
adhered like drawing 8 (b), the brush arm 10a moves early, and it is controlled near the center of the wafer 
W to gather speed gradually and to move as it approaches the periphery edge of the wafer W. 
[0045]Next, operation of the washing station concerning this embodiment is explained. 
[0046]If the wafer W used as the candidate for washing is accommodated in regulation number-of^sheets 
wafer cassette CR, it sets to the cassette station 10 of a washing station and a washing station is started, 
The rise-andH'all cylinder 21 drives first, the shutter member 13 descends, the opening 12b of the 
processing chamber 12a is opened wide, and the inner cup part 14b descends simultaneously with this. 
[0047]Next, if the wafer W is held at the transportation arm 1 7, is carried in in the processing chamber 12a 
and arranged on the spin chuck 9, the transportation arm 1 7 will descend, the wafer W will be laid on the 
spin chuck 9, and it will be held on the spin chuck 9 by vacuum absorption. 

[0048]At the same time as the transportation arm 1 7 evacuates out of the processing chamber 1 2a, the 
rotation driver 22 drives, the brush arm 10a moves, and the cleaning brush mechanism 10 is moved to the 
center position upper part of for example, the wafer W. Next, the brush arm 10a descends to a prescribed 
position by the drive of the vertical driver 23, and the brush 10b is pressed against the upper surface of 
the wafer W by predetermined setting pressure. At this time, the shutter member 1 3 goes up, the opening 
12b is blockaded, it can come, simultaneously the inner cup part 14b goes up, and the wafer W and the spin 
chuck 9a are surrounded. 

[0049]Next, the wafer W rotates by rotation of the spin chuck 9a, and the brush 10b moves relatively to 
the wafer W with movement of the brush arm 10a (or meeting the diameter of the wafer W from the center 
of the wafer W to for example, a periphery movement). 

[0050]In this washing station, it stops, after moving to near the center of the wafer W at first, and the 
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brush arm 10a moves toward the periphery edge of the wafer W from there. 

[0051 ]To be shown in drawing 8 (a) and (b), near the center of the wafer W with few foreign matters, the 
brush arm 10a moves quickly and, on the other hand, it is controlled near [ with many foreign matters ] a 
periphery edge by the control device 30 to move late. Brush arm 10a movement speed is changed 
gradually, and movement speed is controlled by the portion between the center of the wafer W, and a 
periphery edge toward a periphery edge to become quick gradually from near a center. 
[0052]In the brush arm 10a, when moving the wafer W top, a penetrant remover is supplied from the feed 
pipe (not shown) allocated by the position near right above the brush 10b, and removal of the granular 
contaminant of the wafer W surface is performed. And after performing brush washing, the jet water 
injection nozzle 15 moves to the upper part of the wafer W if needed, water is injected from this jet water 
injection nozzle 15, and jet backwashing by water is performed. 

[0053]next, a rinse is supplied from the rinse nozzle 16, the surface residue and penetrant remover of the 
wafer W are removed, and it is further based on rotation of the spin chuck 9 — it shakes off and 
desiccation is performed. After performing washing processing of the wafer W, the brush 10b is returned to 
a position in readiness, is washed in the brush washing part 26 provided in this position in readiness, and 
prepares for the next washing. The jet water injection nozzle 15 returns to the position which stands face 
to face against the opening of the drain cup 1 7. 

[0054]After washing processing, the inner cup part 14b descends and envelopment of the wafer W is 
unpacked at the same time the shutter member 13 descends and the opening 12b is opened wide. 
Subsequently, the transportation arm 17 moves under the wafer W, goes up, the wafer W is received, it 
retreats and the wafer W is conveyed outside the processing chamber 12a. 

[0055]Thus, control the movement speed of the brush arm 10a by the rotation driver 22 by the washing 
station of this embodiment, and it is made to move late near the periphery edge of the wafer W to which 
many foreign matters adhere, and is made to move early near the center of the wafer W to which a foreign 
matter has hardly adhered. Therefore, since the time when rubbing of the wafer W is carried out with the 
brush 10b near the periphery edge of the wafer W becomes long, sufficient washing is made and many 
foreign matters adhering to this portion can be removed effectively. 

[0056]On the other hand, near the center of the wafer W, since the time when rubbing of the wafer W is 
carried out with the brush 10b becomes short, the foreign matter which had adhered in the brush 10b 
shifts to the pure wafer W surface, and the situation of soiling the wafer W surface on the contrary is 
prevented beforehand. This invention is not limited to the embodiment mentioned above. 
[0057]For example, in the washing station of this embodiment, although he was trying to make the storage 
parts store of the control device 30 memorize beforehand the movement speed data of the brush arm 10a, 
based on the measurement result by the inspection unit 8, the movement speed of the brush arm 10a may 
be determined. An example of the measurement principle by the inspection unit 8 is shown in drawing 9. In 
the inspection unit 8, the light-emitting part 28 and the light sensing portion 29 are allocated by the 
position from which both angles with a normal turn into the angle alpha in an object position about normal 
RH of the wafer W. 

[0058]If laser beams are discharged in this state, when the foreign matter will not have adhered at the 
station R on the wafer W surface, regular reflection of the laser-beams L 1 discharged from the light 

sensing portion 29 is carried out at the point R, it turns into catoptric light l_ 2 , and it is supplemented with 
it by the light sensing portion 29. On the other hand, when the foreign matter has adhered at the station R, 
scattered reflection of the laser-beams L 1 is carried out at the point R, it becomes normal RH and 
catoptric light l_ 2 ' which makes angle beta, and the light sensing portion 29 is not supplemented. 
[0059]Therefore, the adhesion condition of the foreign matter on the wafer W surface is grasped by 
performing the above-mentioned measurement, making the point R scan over the whole wafer W surface. 
[0060] Although the movement speed (arm speed) of the brush arm 10a was gradually changed in the 
above-mentioned embodiment, it may be made to change linearly, as shown in drawing 10 (a). According to 
the foreign-matter-adhesion state of the wafer W surface, change of the movement speed (arm speed) of 
the brush arm 10a can carry out, and a way can also be changed. 

[0061 ]For example, like drawing 1 1 (b), there are many foreign matters at the center of the wafer W, and 
make quick movement speed of the brush arm 10a towards the periphery side from the center like [ when 
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small at a periphery ] drawing 1 1 (a), or. As shown in drawing 12 (b), there are many foreign matters at the 
center and periphery of the wafer W, and in being small at the meantime, while making late movement 
speed of the brush arm 10a by the center and a periphery like drawing 1 2 (a), it is also possible to make it 
quick in a portion in the meantime. 

[0062]Instead of the movement speed of the brush arm 10a controlled by the above-mentioned 
embodiment, the contact pressure of the brush 10b, It is also possible to control the revolving speed of 
the brush 10b or the spin chuck 9, or to make the spin chuck 9 into a horizontally movable structure, and 
to control the movement speed of the spin chuck 9. 

[0063]In controlling the contact pressure of the brush 10b, and the revolving speed of the brush 10b or the 
spin chuck 9 at this time, As shown in drawin g 1 3 - drawin g 15, while making low contact pressure of the 
brush 10b, and revolving speed of the brush 10b or the spin chuck 9 in the central part of the wafer W with 
little coating weight of a foreign matter, in the edge part of the wafer W with much coating weight of a 
foreign matter, it is made high. On the other hand, while the coating weight of a foreign matter makes 
movement speed of the spin chuck 9 quick in the central part of few wafers W as shown in drawing 16 in 
controlling the movement speed of the spin chuck 9, in the edge part of the wafer W with much coating 
weight of a foreign matter, it is made late. 

[0064]control of the contact pressure of the brush 10b these-described above, the revolving speed of the 
brush 10b, the revolving speed of the spin chuck 9, and the movement speed of the spin chuck 9 — it is 
also possible to carry out combining even [ inside ] or two or more, and control of the movement speed of 
the brush arm 10a of the above-mentioned embodiment. 

[0065] Although the nozzle arm 10a and the jet water injection nozzle 15 are constituted from an above- 
mentioned embodiment as a separate independent member, it is also possible to give the mechanism which 
injects jet water to the nozzle arm 10a. 

[0066]In that case, since the space in which the jet water injection nozzle 15 is formed can inject jet water 
promptly after the rubbing with the brush 10b which becomes unnecessary, effects — shortening of 
processing time is attained — are acquired. 

[0067]Although the washing station which washes a wafer was made into the example and explained by the 
above-mentioned embodiment it is applicable to the washing station of the glass substrate for LCD, and 
other devices similarly. 
[0068] 

[Effect of the Invention]As explained in full detail above, according to this invention concerning the 
statement of claim 1, the relative movement speed between cleaning bodies is controlled accommodative, 
For example, so that the movement speed of the cleaning body in the specific position concerned may 
become slow, when many foreign matters adhere only to the specific position of the inner periphery of a 
cleaning body, Or it is controlling so that the movement speed of the cleaning body in the peripheral part 
concerned becomes slow, when many foreign matters adhere only to the peripheral part of a cleaning body. 
Since this will be controlled so that a foreign matter seldom adheres, for example but the movement speed 
of a cleaning body becomes quick on the high cleaning body surface of cleanliness when it is said 
conversely, it is lost that the foreign matter by which it is generated from the cleaning body itself at such 
a place adheres. As a result, a cleaning body like a wafer can be purified with a uniform and high washing 
degree. Since according to this invention concerning the statement of claim 2 distribution of the foreign 
matter on the surface of a cleaning body is detected and control of the relative movement speed between 
cleaning bodies is controlled based on this distribution, Even if it is a case so that the adhering position of 
the foreign matter on the surface of a cleaning body may vary, a foreign matter can be removed at 
pinpoint, and as a result, a cleaning body like a wafer can be purified with a uniform and high washing 
degree. 

[0069]According to this invention concerning the statement of claim 3, since it constituted so that the 
nozzle which rinses with a cleaning body and spouts liquid might be moved in one, it becomes possible to 
perform washing and a rinse by one operation. Therefore, it becomes possible to perform washing which 
also includes rinse processing more conjointly for a short time with the above-mentioned effect that a 
cleaning body can be purified with a uniform and high washing degree. 

[0070]Since not only the relative movement speed between cleaning bodies but the contact pressure of a 
cleaning body and a cleaning body is controlled according to this invention concerning the statement of 
claim 4, For example, since it is controlling so that the movement speed of the cleaning body in the 
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specific position concerned becomes slow and contact pressure becomes high when many foreign matters 
adhere only to the specific position of the inner periphery of a cleaning body, a cleaning effect can be 
heightened further. 

[0071]Since not only the relative movement speed between cleaning bodies but the revolving speed of a 
cleaning body is controlled according to this invention concerning the statement of claim 5, For example, 
since it is controlling so that the movement speed of the cleaning body in the specific position concerned 
becomes slow and the revolving speed of a cleaning body becomes quick when many foreign matters 
adhere only to the specific position of the inner periphery of a cleaning body, a cleaning effect can be 
heightened further. 

[0072]Since not only the relative movement speed between cleaning bodies but the revolving speed of a 
cleaning body is controlled according to this invention concerning claim 6 statement, For example, since it 
is controlling so that the movement speed of the cleaning body in the specific position concerned becomes 
slow and the revolving speed of a cleaning body becomes quick when many foreign matters adhere only to 
the specific position of the inner periphery of a cleaning body, a cleaning effect can be heightened further. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Drawing 10] 
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[Drawing 13] 




[Drawing 14 ] 
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[Drawing 1 5] 
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0 2 1 ^IBfj LT , 1 3 3&«TB 



(6) 
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mzftx >y r»i4b armth . 

[ 0 0 4 7 ] mz^ ^xy\W#lfc*T-A 1 7 
ixT^MMl 2a^«A§ix. XbW-\-y ? 9±£ 

EB^ix^h. mmr~j*i 7**m*u ^xyww* 

[0048] it^T-A 1 7 tfJftllS 1 2 a^hAvjIJffi 
-Al 0a*^iL, 0**H£HKrx 
2 3^Kttfc J: 0 7*^ :>T-A 1 0 aOTSfrgfiHK TT 

Lxmumi 2b&mmi$ti, ztitmmz, 

ffil 4 b^±#LT^xyNW^^t°>f-^y^9 

[0049] mz, A)?y^w?9a,cr>\B\$zl t z£ 9^ 

ffot7 7yl 0 b#^x/AWfc#LTffl#tt£»Bi 
( 09 £ If ^xy NW^>4>iC^ JW^rtS v ^f ^xy \ w^ii; 

[00 50] C^8H»«KT«r7^r--A lOaiii 
^xy \W<z>+'frf+ifi4 T^iS Lfctfcteff it U * - ^ 
^^xyNW^hjaa^ifij-oT^Brts. 

[00 5 1 ] MS < a ) . (b) ecacT i -3 tC. 
»l^XAW(7)^i:^T1j:7 7yT-*A 1 0 a{f3S 

Z£olzMQmW3 0lzi:*)9mzti$>. iyx.;\Wcotp 
'bkftffilikbnmeyUftTli* t^T-a i o a»» 

x. &mw£\mmwz&<%h£ot l z®m%tih* 

[00 52] 3r;fo\ 7 7yT-Al Oa£^xy\WJ:£: 
^MjSit&iK /7yl0 b<^K±<osag<9&»;:iE16 

a^ttr-ofcft. «EtTyx7 h**ItyXyH 
5#*X7\W<a±»4ti£i&U i^x»yh*«ity 
X/H S^fe^iMtSttT^xy byJ<&^m>*L 
*. 

[ o o 5 3 ] act . >j yxyx/i/ i6*^y yxi« 
^xy\W<?«£H^«it^»»3{^*S<i. JS 

m . x b> ^ «y 9 9 wmmzj; &m o ® o <e**«fT 

fl£ 0 ^xy\W^3fe^JM$:^To^. /7yl Ob 
aSNB 2 6 T8l£» § i-u »OT*»fcfll£ * . 4 . ^x 

[00 54] aSMHflk. i"rv9-tmi3WTWL 
TIJHnWl 2b**IBR8ii6l:HB»K, [*l7y >y 7°g]S 1 4 



baSn^UT^xyNWcoftHj^JBsWl*. &WC\ ffiiH 
T-Al 736*^xy\W^OT*^»L"C±#LT^xy\ 
W£§tt&9. imLXWmmi 2a<9*U::'>x/\W£ 

saw-*. 

[0055] ico J: a tC3|s«ifc»JB<7>8fe»agaTtt. HI 
iH7^fA'2 2CJ;l)7 7yr^l 0 a<£>&HgSK£ 
SOffli LT . IW^< fMW"* ^xy\W^JBJWtifiT 
ifjS<»»S-fr N »l^|]Wai:^irft«LTV^^rV^xy^ 

^WHftafiTti^xyNWj^X^ ylObl:J; 
3h.*sffl***<&S<0T\ -H>=S:afe^*Six. <r<7y8P 

*• 

[0056] — ^xyNW^'frtt^TO. ^xyNW 
^7 ^ 1 0 bfcrj; 9 SJ«§ WHHjWfi< <0T\ 
7^5/1 0 brt^ftSLTV^Sft^it^^xyNWS 

[0057] «Bt»HS^«K!^Ttt. 7*7 

>-t-a i o a^nssK-r-^ mnna3 or> 
tmmztmzikh&oizLxwztK M^7h8 

K «t &aJ5EBSfc:S-?# 7'^ i/T—~U 1 0 a ^K}lJg 
S»S5ELTfcJ:^ 0 19CSaca- 7 hS^i^ffl^ 

2 9 t ifi*7*J \WcDW;WiR H teM LT*f*=5:fiS"C 
t ^Oft Jg^fti-ft gai:^ fflJBcKR § ^ & • 

[0058] i^^iB-cv-if-aBKiflstt-r* t . ^ 
— mM&RifzmtymmLx^&^u^ u 

-iT-3K»L, IfjftRTfLRStLTffilRRHfcftiSti 
■TRit3KL 2 3W£»2 9KJ4IIJ£S<t«rv^ 

[0059] %<ntc&>, ^x.j\wmm^mzhtz o^r 
[0060] iiBsatwrn-cttx^^r-A 1 o 

^ilO (a) (C^t-J: d ^ttHWfcSWtS-frT fcfi 
SSlCs ^x^w«ffl<0S«##«mtJ6tTX7^ 
T-^ 1 0 aCO^»a[JK (T-AXt- K ) ^Yb<7)3 

[006 1 ] mtl$. Ull ( b ) cox o tOxy\Wc7) 
+*"C»**s*< . «WC:**v*»&fc:ttH 11(a) 
J: d^+'t^^iajftfflltcrpi^r y^s^r—A lOaco 

wmmm^M< ttz o . n 1 2 < b ) oc^-r «t a ^^x 

y \wcOffiitx t J?ll» TWl!^ * < . %(DfflX'J?%:\ 
WiHl 2(a) coidfc+^fcjaMfckTX^^r-^ 
1 Oaco»|65««ta<f *— ^cOBcoa^TliiB 
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[ 0 0 6 2 ] ifc. ±IB«»»JB-C«I» tfc^^r- 
A 1 0 a ^»Btt*tf)ffcb Ofc^ylOb ^OffittE. 
Zf? ylOb^Xb 0 y*-* >y ? 9 comejSJKSrSJffll Lfc 

Ltxeyft7^9 <^»»»K£iMep-f £ c: k t> 

[00 63] ZcotZ. y^isl Ob^J»j»BE. 

1 Ob^h'm -y ? 9<^EICjK*fW«W-&*&fc: 
f4. 11 3H31 5\<Z^Ltzkol<z, Mtjcoft****^ 
&l^xy\W<04M>IST14:/5 ylOb ^gMJGE. 7*5 

i>x/\W^+'C*Ttt* tVf-ir >y ? 9<7)ffiMJg£?l 

[00641IC, i*Lfe±IBLfc^9^1 0b<0SMJi 
TOb'yft >y 9 9 <7MWij&gZ<7Mfflo 

mmmcommt zm^^xTroz 1 «> «rffcas. 
[oo65] 4fc s ijasBtjem-cjiy x;ur-A 1 o 

a k ^x «y VfcmiJXjV 1 5 k £MM4&<OSP»k L 
OaecWfc-Br&ikfcnriBT**, 

[0066] znm^izteisj, v h?mmyx)v 1 5 * 

M2 4> ix h & k'^SfcH**** it & o 
[0067]^, ±KWfc#W«4. »!7XASft#t 

&tft&mwzmizLxmpnLtzti\ lcdm^xue 

[0068] 

[ SHHtfssMi ] ja±«a Lfc j: 3 . tmm 1 oiBtsc 

^»3aJK2:Sa/EW^»Jffll. Mi»fl*ffiflM*^W«»<0 

mmfen&mz&if&mftfoco&mmmi)^ 

0 lz , ft £ v ^4«8fc»f*tt^^««3tf Jtfc0 < «w 
J: a**^te«4a^ffl»fcJ3«t*8fe«H*<!0»«i 



[0069] mw^3<mm\z\%himmz^fi\t, m 

£ k « k w a ±BWk«ft-?TJ: *3 

So 

[0070] fflf*B4<7>Ettt«**»H^ ifuf % ft 
<. 3*^k^misk^SMEt0J»LTV^coT\ 

Mtmm^^\Hm^^<^\mfdmz^ < com^ 
3^ft*^$ «t o %m^z\rmmfe<n&mz&fthmft 

Tl^cOT\ gfc^SSrctD-S^^^k^T^^. 
[007 1 ] IBScfl5<olMlK«6*«HHfc:J:itHr. a 
»ft k «a»ftk ^n^Wf A^SrinWSKtf ** 0 

& «t 3 **^^i4SISW^ffiBCfett-g»a6?Wls^»ift 

[0072] Bttt«-&*»BJ(cJ:<ttf. ft» 

ft k Ma^ft k ^IB«offl«W*»»iBflEtf 3&> 0 T=5r < . 

4r*&tc(4 mmfecD&Slz&lf h ffltfanffltg&BLifi 

[HI ] *«Bfl^*J«^^«&ftJ!^^TffiiaT 
[02] *^^-^ft^SW^^^^^iEffiIlT 
[H3] *«i!B^-Seil0BIBtffi4a»$IB^Wffiiar 

as. 

[H4 ] *^B^-^sfi^®tc«sa^^s^ac^- 

^y hiOflitil). 

[H5 ] *^<7)-|IM®Sl^f«S^SIB<JO«fe^x 
v hcoMH (HB) T-aSo 

[B6] *^^-^ii^Hs^«sa^B<?oa»x- 
v H^rrMH (ieh) -ca*. 
[07 ] *$ttyco-mtmmt,zi&&m$mmcoy'n ? ? 
HT-aso 
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-if- 7fc*H £ m ^ T xy \ W^S^c® £ iffl^ h MM £ 

[Hi o] ^mMco-mmmm^m^Hzi^^mm 
[hi i 3 *wm-mmmM<7)mMizi&&immw 
[Hi 2] ^min-mmmn^mizifc&immw. 

[HI 3] *%0JO-||J5^ffi^^CT^^a^^S 



[Hi 5] *m i nco-mmmmcommizi%&m&mm 
[hi 6 ] &wm-mmBm<n^Mizi%&tmmw 

w ^xy\ 
iob y^is 

10a 7^S/T— A 

2 2 HJKK^^A 

3 0 SIJSP^B 

2 8. 2 9 SlMffl^B 

16 v>xsxju 

23 SitK^A 
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[02) 



[033 



2 : J-*? -I'd > 3 : ft»CS^7—-> = > 

\ \ 



E3 



CR 



si 



[04] 



V 





[063 




22 25b 22c 
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(14) 
[HI 6] 
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